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Since it had been shown by Sapirstein (1958) that the tissue distribution of radioactive rubidium after intravenous injection is determined by the fraction of the cardiac output perfusing this tissue it seemed possible that any asymmetry of renal blood flow could be detected by external scintillation counting over either kidney.
To test this hypothesis a group of normal subjects was studied and a normal range of differences in count rates established. Twenty patients in whom a kidney had been previously removed were then investigated and in all except one patient the count rate difference fell widely outside the normal range. The test was then carried out on 46 hypertensive patients. Abnormal count rates were detected in 14 patients and further investigation by aortography later demonstrated renal arterial stenosis in 5 cases and in a further 5 cases other renal lesions were found. Further experience with the test has shown that it provides a simple and reasonably accurate method of detecting renal arterial stenosis.
The various methods of surgical treatment which had been applied in a series of patients with renal arterial stenosis were reviewed; the results can be briefly summarized as follows:
Disobliteration of a renal artery was unsuccessful and was followed by thrombosis in two patients. Promising results have been achieved by by-pass grafting of the stenosis either by end-toside splenorenal anastomosis on the left side or by a Teflon graft from the common iliac artery on the right side. Nephrectomy was reserved for cases with obvious renal atrophy and in about 50% of cases has been successful.
The difficulty of predicting which patient will receive benefit from surgical treatment was emphasized.
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Tests of Renal Tubular Function
Recently I expressed concern to a surgeon about a patient who was to have an exploration of the neck for hyperparathyroidism, and had some of the renal complications of this disease. His answer was simple, dogmatic, and wrongthat there was nothing to worry about because the blood urea was normal. In fact, this patient had renal tubular acidosis, a recognized complication of hyperparathyroidism, and one that may lead to potassium or sodium depletion or severe acidosis. It is important to recognize tubular syndromes such as this, for their electrolyte complications are dangerous and occasionally prove fatal. These complications are particularly liable to develop during intercurrent illness or following surgery, but can be easily prevented by oral or intravenous mineral supplements.
Fortunately the important tubular defects frequently occur together, and the demonstration of one may lead to the uncovering of others. shows some of the commoner defects, and the usual associations between them. The division into proximal and distal tubular defects is clinically useful, although to the renal physiologist it may appear an over-simplification. The terms 'Fanconi syndrome' and 'renal tubular acidosis' need some elaboration. By convention the former is attached to any generalized renal amino-aciduria for which there is not a perfectly good name already in existence. (Nutritional rickets and Wilson's disease, for example, are not usually considered, although both may be accompanied by amino-aciduria.) The term includes several different disease entities, both inherited and acquired, but is nevertheless useful as the tubular defects of these diseases are multiple and tend to occur together whatever the underlying cause. 'Renal tubular acidosis' is similarly not a single disease, although it probably includes fewer separate entities. The term is attached to a syndrome in which the kidneys cannot form a urine more acid than pH 5 4, despite a systemic acidosis. Usually the lower limit of urine acidity is somewhere in the range pH 6 4-7T0, and the acidosis which may develop is due to reduced excretion of hydrogen ion as titratable acid, increased excretion of bicarbonate and, to a lesser extent, reduced excretion of hydrogen ion as ammonium. The defect may be accompanied by a generalized amino-aciduria, in which case it is regarded simply as part of the Fanconi syndrome. Usually it occurs without amino-aciduria, but with the other distal tubular faults shown in Table  1 , and it is to this syndrome that the name renal tubular acidosis is most often applied. About 75 % of the latter have nephrocalcinosis, and they usually come to the surgeons because of renal calculi. Recognition of this syndrome is important, as there is evidence that treatment with alkalies will retard the rate of renal calcification, and even on rare occasions reverse it. Amino-aciduria is best recognized by paper chromatography, as described by Dent & Walshe (1954) . Several simple chemical methods for total amino-acid excretion are available, but they are rather non-specific and will not indicate whether an abnormal amino-aciduria involves several different amino acids, as happens in the Fanconi syndrome. The chromatographic methods are undoubtedly preferable and are now used as a routine in several centres. A renal glycosuria is very often present in patients with aminoaciduria. Usually the excretion of glucose is constant throughout the day, and comes to 250-500 mg/100 ml in a twenty-four-hour urine. It is easily detected with Benedict's reagent or Clinitest. Much more difficult to be certain of is the phosphate-losing tendency of some patients with tubular syndromes. This defect is usually postu-lated when urinary excretion is normal or high despite a low plasma phosphate. This situation also occurs as a physiological response to parathyroid hormone, and because hyperparathyroidism is a common complication of renal disease, it is often difficult to be sure that there is a true renal defect in phosphate handling.
Many patients with tubular syndromes have defects in urinary concentration which are out of proportion to their generalized renal impairment. Usually the defect consists of inability to concentrate the urine above specific gravity 1 008-1 -012, or 300 mOsm/kg. Occasionally the urine is persistently more dilute, about 50 mOsm/kg, and the resultant polyuria resembles that of pituitary diabetes insipidus. Renal concentrating defects are easily detected by the conventional dehydration tests, but it is equally satisfactory and often more humane to use a long-acting preparation of vasopressin. De Wardener (1961) has discussed the technique and interpretation of these tests.
The acidity of normal urine varies between pH 4 5 and 8 0. The renal response to systemic acidosis is very rapid, and normal subjects produce a urine more acid than pH 5 3 within two hours of ingesting ammonium chloride 0 1 g/kg (Wrong & Davies 1959) . Renal tubular acidosis can be diagnosed when a patient with unexplained acidosis is found to be excreting urine of pH 6 4 -7*0. In such cases administration of ammonium chloride is not required, but it may be necessary for the detection of lesser degrees of the syndrome where acidosis has not yet developed. In my own hands the test has been of particular use in eliciting the causes of nephrocalcinosis. About onequarter of approximately 50 patients with this condition have had marked acidification defects, and in 6 patients this has only been revealed by the use of ammonium chloride.
There is no really satisfactory test for recognition of a potassium-losing kidney. The defect is usually diagnosed when potassium depletion is already present and the patient is found to be passing inappropriately large amounts of the electrolyte in the urine. In normal subjects potassium depletion leads to reduced urinary excretion of potassium: a mild deficit of 250-300 mEq reduces the daily excretion to 12 mEq or less (Black & Milne 1952) , and with a greater deficit of 400-800 mEq the urinary figure falls to less than 7 mEq a day (Fourman 1952). Unfortunatelyhyperaldosteronism mimics primary disease of the renal tubule in causing a high potassium excretion despite potassium deficiency. But whereas potassium-losing renal disease is nearly always accompanied by a marked acidification defect and acidosis, an alkalosis usually accompanies the potassium depletion of hyperaldosteronism.
Sodium-losing renal disease is usually recognized only after sodium depletion and clinical dehydration have developed. The defect is a common complication of renal disease of any etiology, but is particularly marked in patients with obstructive lesions or chronic pyelonephritis. Normally renal conservation of sodium is extraordinarily efficient, and a mild depletion of 200-300 mEq will lead to a fall in excretion to 2 mEq/ day or less. A sodium-losing kidney is recognized by the excretion of much larger amounts despite overt signs of sodium deficiency. Contraction of -the extracellular fluid volume leads to reduced renal blood flow and pre-renal uremia, and the blood urea steadily rises unless the deficit is recognized and treated. This sequence is one of the most common complications of renal disease, and one of the most satisfying to treat. However, it is seldom worth while testing any patient with renal disease to see whether conservation of sodium is normal, and it is best to assume that this renal function is impaired in most patients with kidney disease. If testing is thought necessary a patient can be given a low sodium diet (10 mEq/ day) and changes in urinary sodium, body weight and blood urea followed daily. In normal subjects urinary sodium falls to the level of intake within three days, but in renal disease this may never happen, and the patient will become progressively more depleted of sodium with falling weight and rising blood urea. In this situation the plasma sodium is not a useful guide to sodium depletion, for subjects shed water in the same proportion as sodium for the first 350 mEq of sodium deficiency (McCance 1936) .
Dr A M Joekes (Institute of Urology, University of London) discussed the different methods available for assessing differential renal function. The methods included plain X-ray examination and tomography of the abdomen, intravenous urography and aortography. He stressed the value of early exposures at one-minute intervals during the first five minutes of intravenous urography as well as of performing the test both during oliguria and in the presence of a diuresis. Bilateral ureteric catheterization studies had to be performed in the presence of a good diuresis and with snugly fitting catheters. In the presence of unilateral ischwmic lesions the important feature was the demonstration of increased water and sodium reabsorption requiring measurement of the volume, urinary creatinine and sodium.
It was not thought likely that radioactive renograms, whether using rubidium or actively handled compounds such as I3l1 sodium iodohippurate, could do more than detect renal function asymmetry and they could not differentiate between a primary renal ischaemia and parenchymal damage.
The following cases and specimens were shown: 
